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Snvit qcienc. P-4- -?rclneering has once again won two brilliant
victories in a systc -ically conducted attack on space.

On the mcrning of 12 Septe.ber 1959 at about 10 o'clock, :'oscow
time, a powerful multistage rocket took off from the launching pad,
carrying scientific-research equipmnent for the study of the mccn and
cosmic space on the path of the rocket from the earth to the moon,
After it had once reached the sky, the rocket gradually attained the
first, then the second cosmic speed and finally exceeded it. The
trajectury of the flight was selected after estimating tho direct
impact of the space rocket and the moon at less than 38-1/2 hours after
the take-off.

The rocket reached the surface of the moon on 1l Septermer at CO
hours, 02 minutes, 2h seconds, Moscow timne. The radio sets installed
on board the rocket annotuced to the entire world the completion of
the greatest step in the ccnquest of space. For the first time the
creation of manls hands according to the will of its creators cut
across one of the regions of space and reached the heavenly body
which is closest to us -- the moon.

The last stace of the space rocket weighed 1511 kg [kilograms]
(without fuel), including the weight of the container with the
scientific and radio-technical apparatus. The total weight of the
scientific and measuring apparatus, with the power sources and con-
tainer, was 390.2 kg.

The spherical metol container was hermetically sealed, filled
with nitrogen, and equipped with a system for automatic control of
the heating cycle. After the rocket had been put into orbit, the
container was separated from the last stage of the rocket in order
to ensure more favorable conditions for housing the scientific apparatus
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wit. which they would successfully investigate the magnetic field
of the earth and noon, the radiaticn belts around the earth, the
intensity and variations of intensity of ccsýiic radiation, hea-ry
nuclei in cosmic radiation, gas components of inter-planetary sub-
stances, and meteoric particles.

Three radio transmitters, working on five frequencies, were
installed on board the rocket in order to transmit to earth the
results of scientific measurements and operating conditions of the
measuring and radiotechnical equipment (ternperatuze and pressure in
the container) as well as information on the movement of the space
rocket. The radio transmitter installed on the last stage of the
rocket workcd with coded transmissions lasting from 0.8 to 1.5 seconds
alternately on frequencies 20.003 and 19.997 mgts [megacycles]. Radio
cbcr,-ations of the flight of the last stage of the rocket as well
as additional scientific information about the intensity of cosmic
radiation, received from the apparatus on board the final stage, were
transmitted on the radio channel of this transmitter.

One of the radio transmitters installed in the container vorked
cn the frequencies 19.993 and 39.986 mgts with signals in the form
of impulses lasting from 0.2 to 0.8 seconds with a pulse repetition
rate of l4O015 gts [hertz); the other radio transmitter worked on
the frequency 133,6 mgts. Both radioo~transmitters served to transmit
to the ground telemetering stations the data of the scientific
observations carried out in flight, including temperature and pressure
inside the container. Moreover, constant measurements of the distance
to the container with the apparatus, angular coordinate (tilt and
azimuth angle), and the radial speed of the container (from the measuring
point) were transmitted on the frequency 183.6 mgts.

The power of Llie transmitters on board the rocket made it possible
to receive their signals not only with the basic measuring apparatus,
but by a large numiber cf radio anateurz and radio centers in the various
countries.

In order to observe visually the movenent of the rocket in cosmic
space, apparatus was installed on the rocket in order to create a
sodium cloud (artificial comet) at dn earlier designated ' oment of
time -- 12 September ;t 21 hours, 39 minutes, h2 seconds, Noscow time.
Astronomical observatories in Alma-Ata, Pyurakan, Abastuman, Tbilisi,
S4 nIlnabad, and in many other cities observed the artificial comet ev
the constellaoion Aqucrius with coordinates which were very close to
those estimated. Photographs, obtalac! wdith light filters which
separate the spectral sodium line, made It possible to cetermine Lh.
size, structure, and development at the time .o the sodium cloud. This
formation became visible after its size had reached considerably larqe
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proportions, and was observed for 5-6 minutes with maximum clarity,
and approximately equal from the 4-5th star magnitude. The sa"uj
cloud reached 600 km in diameter upon observation by the Abastuman
Observatory in the Academy of Sciences of Georgia, SSSR,

Table 1 shows a calendar for the movement of the second space
rocket indicating the approximate ti-ne values of the main events
which accompanied this historic flight,

A special automatic measuring complex (sets which were placed :n
various points of the USSR) worked successfully, constantly measuring
the paraneters of the movement of the rocket. The actjal trajectoy-y
of the flight was continually and accurately specified 8.:cording to
the radio measurements of the curr2nt ranges and angles which deter-
m;ned the position of the rocket; and according to the measurements
of the radial speeds. The results of the measuring and the deter-
mination of the ele-Ients of the orbit of the rocket were computed in
a coordination-computing center by high-speed electronic computers,
which made it possible to prodict with satisfactozry accuracy the move-
ment of the rocket, to compute the data of the target desiqnatic..s and
to communicate them early so that they might be transmitted to all the
radio sets of the Soviet Union.

The results of current measurements indicated that the actual
trajectory of the movement of the space rocket Is very close to that
which had been estimated. Cne may judge this by the final result --
by the area of fall of the carrier on the moon. The computed center
of the area of fall was placed on the center of the lunar disc with
selenographic coordinates 0'% longitude and 0% latitule€, Tho actual
center of the region of fall has selenographic coordinates 0' longitude
and 30%, northern latitude; that is, it was placed on the vertical which
divides the lunar disc in half, and approximately 8O km• to the north
of the center of the visible disc of the moon. The radius of the area
of fall is about 200 km.

Such high accuracy in maintaining the rocket on a set orbit was
ensured by a whole series of measures, tied up with a perfectly worked
out system of control methods of switching off the engine assermblies
of the rocket, al(ng with an Insignificant deviation in time of the
take off of the rocket from the optiun designated time, the develop-
ment of methods for accurately computing the tr~jector, of the movement
of the rocket, and a number of other measures.

The pull of the earth, the moon, and the sun, the relative
position and movement of these bodies, Including the rotation of the
earth i'ound its awis, were taken into consideration when the trajectory
of the cosmic rocket was comnuted usina hi-b-spe-d electronic r-:,ju,-!
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Morecver, attention was paid to the deviation of the field of gravity

of the earth from the central field due to its compression.

TABLE- 1

Date Distance cf rocket Chief events
(Uoscow tine) (in thousands of kin)

from earth from point of
impact with
Moon

12 Sez te:Žber

10 hours 0 Launching of second Soviet

sprace rocket

15 hours 78

17 hours 101

18 hours 112

21 hours 142 Soditum cloud formed (arti-
ficial comet), photographed by

21 hours 14,8 a number of observatories
L,0 minutes

22 hours 152

13 September

00 hours 171

3 192 ilore than half way to mcon

6 22h More thnn two-thirds of way to
"moon

9 250

12 27L4

115 [sic] 298

6 hours 312 65.2 Rocket entered sphere of moon.
40 minutes Speed of rocket 2.31 km/sec.

18 322 53.9
-h -



19 330 45.5 Speed of rocket relative to
moon is 2.33 km/sec.

21 31 6 2M,6

lh September

00 hours 3'",± 0 Rocket reachcd surface of aoon
O2 minutes Speed of rocket relative to
2L seconds moon is equal to 3.3 km/sec.

The actual momuent of time of the take-off of the space rocket
deviated fron the e:pected time by only onr second. Such high accuracy
can be evaluated conpletely only when all the complex nature of thg
ground and shipboard systems which were put into operation in order to
start the multistage space rocket are taken into consideration.

The target area of the carrier with the scicntific and measuring
apparatus was located in the wcstern part of the Sea of Rain, which
adjoins the Sea of Serenity, and the center of the target area is
between the crater Archimedes and the crater Autolycus. The target
was determined on the basis of the continuous measuring of the ele~lents
of the actual trajectory of the movemvnt of the space rocket up to the
very moment of its i42pact with the moon and the utilization of additional
radio technical means as the rocket approached the lunar surface. The
operation of the radio equipment installed in the carrier ceased the
moment that it came in contact with the moon.

Three emblems made of stainless steel with a picture of the coat-
of-arms of the Soviet Union and with the sign "Union of Soviet Socialist
Republic, September 1959 ." were established on the surface of this
heavenly body in honor of the first flight to the moon made by man in
the history of mankind. Two eimblems(Sphere and Tape) were placed in
the carrier and one (Sphere) In the last stage of the space rocket.
Special design measures were taken to ensure the preservation of these
emblems upon impact with the moon. Future astronauts will find +he
five-cornered element of the emblems and the tape emblem in the area
around the craters of Archimedes -- Aristillus -- Autolycus, where the
container with the equipment landed on the moon, and the five-cornered
eleient of the enblem in the region where the last stage of the space
rocket landed on the moon.

In order Lo pass judgment on general laws for development of life,
it is not sufficient to know just the development of the form which
exists on earth. This can be done by studying and theorizing about
the data concerning the existence of living forms on other heavenly



bodies, but these living forms can be altered by eartht s micro-
organisms, if they are imported to one or another of the heavenly
bodies by, the rocket which has fallen on them. in oider that this
not happen, sterilization methods should be taken to prevent the
possibility of infecting the lunar surface with earth-s micro-
organisms.

Since there is an exceptional variety of manifestatiuns of the
lower forms of life which are known.m to us on our planet under the
most and, it would seem, improbable conditions of low and high pressures
and temperatures, and also when there is a lack of o.,jgen, it would not
be surprising if, in the ground of certain regions of the moon, the
existence of the simplest micro-organisms were detected. Ue must be
ready for this.

The processing of the results of the investigations is evidence
of the nornal functioning of the scientific and telemetering apparatus
installed in the carrier of the space rocket. iLeticulous and time-
consuming processing of all of thc abundant material which has been
obtained iiust precede any conclusions -or conjectures drawn; however,
preliminary decoding of the data of the telemetry has already made
it possible to come to some conclusions that are extremely important.
Thus, according to the data from readings of the magnetometer, within
the limit of its sensitivity and deviation error, stands about 60
grams (there was no magnetic field on the moon detected). ileasuring
the intensity of radiation around the moon did not cover a radiation
belt of charged particles. However, the four ion traps of the carrier
registered current amplification as the rocket approached the moon at
a distance of approximnately 10,000 Inn, which can be explained either
by the existence aroused the moon of a cloud of ionized gasses (lunar
ionosphere) or by the presence of a field of increased concentratior
corpuscles with energies of scores of volts.

An imuportant contribution to experimental cosmology is the investi-
gation of cosmic radiation and its streams of nuclei of helium, carbon,
nitrogen, o:Wrgen, and heavier nuclei; the investigation of gamma and
X-ray radiations and electrons of various energies; measurements within
the radiation belt of the earth; information on micro-metcorites; and
other research taken on the travel line of the rocket from the earth
to the moon.

"-e must extend our congratulations to Soviet scientists, designers,
engineers, technicians, workers, and to the whole collective of partici-
pants in the creation and launching of the second Soviet space rocket
to the moon: and send our greetings, directed along this line, to the
Central Cormittee of the Communist Party of the Soviet Union, the
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Presidium of the Supreme Soviet, and the Council of 41inisters of the
USSR, of the Soviet republics and foreign countries, as our country
once again has won a new bzrilliant victory in the struggle for the
conquest of space.

Twenty days after the rocket reached the svrface of the moon,
a third Soviet space rocket was launched. The chief aim of the flight
o' this space rocket, which was successfully launohed from the pad
on 4 October 1959 at approximately h A.i., Iloscow time, was to fly
heyond the moon to photograph the side of the lunar sphere which is
invisible from the earth and to transnit this image to the earzth. In
order to ensure a swift flight close to the ;,ioon and to be sure that
the rocket is on a new orbit of the sputnik of the earth with an a-coee
of anproxinately one half a million kilometers, the trajectory of the
flicht had to be deformed considerably in order that the pull of the
moon might be utilized. The unique trajectory w.Thich was selected 1:ade
it possible to control the flight of the rocket (during its launching
and its return) from the northeon hemisphere of the earth, where
stations were located for observation and co°rmunication with tne rocket.
Such a coaiplex trajectory was feasible in an enzrgetic ratio, utcu;-
ever, in order to acco.plish this it was necessary, to increase the
accuracy of the rocket on orbit. This accuracy was reached. At
a given mcment of time, the rocket flew a set distance of about 6,000
km from the surface of the moon, having a scedvector.

In order that the rocket could go beyond the moon and return to
the earth, the speedof the flight was taken at several tens of meters
per second less than the second cosnic speed. Therefore, the flight
time of the rocket to the moon (61 hours) was approximately one day
longer than previous flights, made with a speed which somewhat exceeded
the second cosmic speed with a hyperbolic speed.

The flight of the third space rocket took place with only an
insignificant deviation from the computed trajectory. The measuring
elements of the trajectory hardly varied fron that which had bten
computed beforehand. The accuracy of putting the rocket on a set
orbit doubtless made it possible to solve positively problems in the
launching of Soviet space rockets along even more complicated trajectories.

Cne should kncw that, in order to compute the trajectory of inter-
planetary flights, the accuracy which we know at the present time of
astronomic determinations of orbit elements and movements of the
heavenly bodies in our solar system is not sufficient. Even at a
given beginning stage of development of interplanetary flight, the
proverbial astronomical accuracy cannot satisfy the requirements, and
our knowledge of astronomy constants must be made even more accurate
by using space rockets.

-7-



An automatic interplanetary station, detached frc-m the final

stage of the rocket after it went into the planned trajectcry and the
engine assemblies switched off, was installed on board the third ccsmic
multistage rocket. This station was intended for bread scientific
research in space and was equippzd with scientific, television, and
radio equipment, as well as systems for adjustin- and automatically
controlling the heat system. The scientific and radic, equipmer.t cn
board was electrically fed from solar battcries and chem.ical current
sourcses

The weigbht of the last stage of the rocket, withcut ere:at-nc;
reserve of fuel, was 1553 kg; the weight of the useful load

ko -- was made up of the weight of the automatic interplanetary
station (373, kg) and the weight of the measuring equipment with
the cower sources (15o,6 kg), housed in the final stage of the rochet.
The shape of the station was a cyl!nder with spherical bottoms; the
vcaximun cross section measurmd 1.2 m, the lrncth -- J-3 m (without
antennas).

Scientific information and results of the measuring of the :"cv- -
nent rarameters of the automatic interrianetary station were t•ans-
mitted by two radio transmitters, working on frequencies 30.9?f and
183.6 ngts. At the same time the element of the orbit of tihe Inter-
planetary station was controlled through - radio link with a frequcnc-

f 183.6 .igts. The signals of the transmitter, on the frequency
39.986 mgts, were impulses which varied from 0.2 to 0.8 seconds with
a repetition rate of 1 + 0.15 gts. The approzimate t:- values of the
flight of the rocket, aTong with the indication of the distance from:
the earth and the moon and with a suinmary of the chief events which
took place during the flight, are shown in Table 2.

Operating periods lastinc from one to four hours for the trans-
mission of information from on board the Latoi-atic interplanetary
station was carried out daily frfi the lith to the 9th of October. ard
then less frequently, along an esta:lished program, of obseimrLtions.
The opzration of the equipment on board was directed from the ea,
frcm a ccordination-computing center. The parameters of the rockct
wore measured by an automatic measuring cople::, whose ground stations
were located at vacious points in the USSR.

The preliminary processing of the telemetering measurements is
evidence of the normal functioning of the equirment for scientific
research, the system.s of heat regulation, and the power supply of the
automatic interplanetary station. The temperatures and pressure inside
the station were normal. The basic equipment of the automatic inter-
planetaryf station, intended for photographing the other side of the moon
invisible to the earth, worked normally.
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TA3LID 2 (continued)

8 ctrb?r

'20 hours I dL 235 Automiatic stationr~~1
t.ic -,oon, has 1(c-t the Frhs're
of its puill arnd n'e:tc,--,rrd
its accgee at a sp-eed of 3.5
lu per secondi.

20 hours 4"

!0 3tbe

221 hours A-utom:atic station e:Jc

.13 minutes ivith slbeed. of 0 1. s-1 ec.
C'thn days 1.,9 I-c-ii:s a2fter

12 Octoýber

2.9 hours 5

20 hou-rs 39Sneed of station
-~0.9 'cmi/scc.

16Otobe

20 hours 27Speed of" station

17 Ortcbecr

20 hours P6Speed of stati(%,

--,1.7 km/sec.

18Ocoe

1?ý hotu's LiAutomtic statior reached

50 minutles 7eriqee wit"h speed of 3.91
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The interplanetary automiatic station, oi- 6 October at 17 hours
2. -minuter, reached a mini~mum distance fromi the surlface of the on
acd then wenat be-o,,nd th-e moocn passing to thie side which is i~r.Vis Ible
to the earth. After the autcmatlc staticn had reached the other side
of the -oon -and was located at a S:.Žll angle to the line ccrnecting
thýe moon and the sun, which illumimetes about 70O_ý of the invisible
sic'e of the -moon,9 the mechanism, for adjusting the station, w-.hich guided
two lcng-focus in,- (200 and 500 mos) lens of its prtaohceqciprcent
cr.te ua surf~ace, was put into operation. The -adjusting syste-l
cc,ýScsss of solar and lunar optical data units., gyroscopic data units,

Iciclletrn- ero -mnt ad control engines. Aftcer the station
was auto sati cal l adjusted, a large series of photogroph s c~S ma2~
thC cc rOf* 1,0 miriiutes on two different scales with a diver-se
elaescitio.- n cma s-pecial 35 mm fillmý in addition to this, the ýdis'rice
to thaý ::em ws apnro::imately one-si.-th of the distance cf the moocn
frmc- the eartihý The~ neiati.ve film was automatically dcvelozed, f i::ed,

r'-'. dried under ccnc.iticns of weiqshtlessress. Steps were tak-en toc
~r''ere tr rozoucaicmatecrials under cosmiic illum,-ination con-

siti=s, The icas-,1e wsta:mttdupon conmand from-, the earth cn
"so chedules: slow -- at crcat distances (up to 470,0O00 c'ad

nea týc nrice. Tne maxzmumn izbcer o: lines in -r-
oý the half-tUone of the tze'_evised picture reached 1,000ý Th2 s'.r(inals
of "he televised picture of the -moon were fi:.eýd by groundreiim

ots uasina mý iu ec-uir`ment for filr, for the magnetic tape, aid
e~~to-ceni'clpazer, and in the s~kiatrons.

T~he p!hotc-raph-s wi.th negative filim, which autom)at ically rewound
oý after framxe '::,-on commr.and from the earth-, were successfully

tpe1- ise to the -rounrd and made it possible to effect this experim-ent
9.a w 1 t'-~r,::eedented in the hiotziry of mankind.

- eof thec reverse sl/de of th-e ::lcn, whjich is inl~s:Lle _f. mn
she ' ,!r was received. Cne 7rore cover fell froim thIe secrets Of the

7ýe total volum-e of scientific infor~ation received from on b-oard
0:? ~ac2.5alaonchanl hc included th-e -oicture area of the mocn,
::ewhasc c:ces h olucme of in.`rm-,,aion o~btained fro,- the first ind

,As the auo'tcstation moved further, it went into the orbit of
t' e articsatellite with an apogee of 480,500us a perigee of L17,5)CO

distnce rien ro-, the center of the earth) and a revolution
rer io d ofl 'L da ,s.



The earth was pr'6sented with s new satellite with an unusually
high perigee and a Pogee. If the third Soviet sputnik completes 15
revolutions around the earth per day, then the new satellites will
make one turn every 16 days; that is, it will have a 240 times longer
period of reVolution.

Despite thi exceedingly high perigee and apogee, the new satellite
will not last forever. Moreover, it wall not last a long time and it
will elstvei-y l!iely only about one half year, since the unusual
elongation of. thVe orbit will result in a significant disturbance on
the side of the sun, as a result of which the apogee will grow and the
perigee d;iini~sh until the satellite, in time, enters the dense layers
of the earths ato ' sphere and burns up. (On the first revolution, the
apogee was ecofual to 4'8O,500 km and after 16 days (26 October at 22 hours
43 minutes) on the second convolution the interplanetary station
reached an apogee of 489,100 km.) As it approaches the moon, disturbances
are possible -n subsequent ccnvolutions which will either lengthen the
period of existence of the station or it will decrease it, dependin]
upon the nature of the approach. The trajectory measurements and
computations make it possible to feel that the automatic interpiý.netar,
station, revolving around the earth in orbit close to the ellipse with
an apogee of about 500,000 km,, will comrplete eleven re'volutions and at
the end of Harch or the beginning of April 1960 will enter, the dense
layers of the earth's atmosphere and burn up.

Thp tendency to photograph a possibly larger part of the unkno!,.,
surface of the moon duiring this photography would lead to the necessity
of photographing almost all of the illmnainated. disc, when the picture
has the least contrast. Therefore, the processing and study of these
photographs presents definite difficulties and demands a great deal of
tine.

7he Soviet people, as the first discoverer, reserve the right
to name the mountains and valleys, craters, and cirques of the opposite
side of the moon. In a newly constructed map there will no longer be
a "Sea of Cold;!' nor "Ocean of Storms," nor. "Lake of the Dead," nor
"Narsh of Sleep," nor 'imrsh of Decay," Uroid peace, friendship and
progress -- these are the banners which the Soviet people wave.

The Committee of the Academy of Sciences of the USSR for naming
formations on the opposite side of the ,loon, under the chairmanship
of member-correspondent of the All [Academy of Sciencesj USSR, A. A.
Nikhaylov, began its activitles, Thus we now have the Soviet Mountain
HZange, the lloscow Sea with the Bay of Astronauts, the Sea of' Dreams,
the craters of Tfiolkovskiy, Lomonosov, Joliot-Curle.
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A number of formations located on the very edge of the lunar
disc visible from the earth and, therefcore, one with a strongly dis-
torted perspective, were obtained in the photographs practically without
any distortions at all, and this made It possible to establish their
actual forn and size. This refers to the Humboldt Sea, the Sea of
Waves, and particularly, the Mare Marginis, the Sea of Smyth, and the
Southern Sea, which has an extension on the surface of the moon not
seen from the earth.

Cn the photographs, made from on board the interplanetary station,
there are also objects seen from the earth; this malen it possibie to
tie up objects observed for the first time to those already known to us
and must determine their selenographic ooordinates.

The processing and study of the materials of the televised trans-
mission, received from the automatic interplanetary station, has con-
tinued. The essential difference in the relief of the lunar surface
cf the reverse side of the moon from that seen from the earth has been
unexpected. The newly discovered surface of the moon bears a continental
nature mad has few seas.

The distribution of the objects on the visible side of the moon,
which has appeared in the preliminary study of the photograph obtained
from on board the automatic interplanetary station, is shown in the
inset.

The third Soviet space rocket was launched two years to the da3,
from the first artificial earth satellite. For the two years from the
first break through into space, Soviet science and technology trod the
trium.phal path of victory.

The launchings of the three Soviet rockets In 1957-1958, which was
crowned by their entrance into the orbit .of the heavy earth satellites,
were devoted to the study of the properties of the outer layers of the
atmosphere of the earth and the cosmic space adjacent to it. Each
subsequent one of these three satellitz.s was heavier, rose higher, and
flew further than the preceding one, and was better equipped with
scientific equipment (see Table 3).

In 1959, the USSR launched three space rockets for the purpose of
studying the .aoon and the space adjacent to it: on the 2nd of January
- a flight into the region around the moon entering, on the 7th and 8th
of January, the orbit of the perpetual solar satellite; on the 12th-lhth
of SeptemLber the flight reaching the moon, and on the 4th of October -
the flight around the moon entering the orbit of the eartht s satellite

- 13
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with an apogee 75,000 km larger than that- of the moon (see Table h).
Up until the present time, the moon, as well as other heavenly bodies
far from us, was studied only by remote visual methods and by photo-
graphic, photometric, thermometric, spectrometric, polarimetric, and
radio astronomical methods. However, the possibility of these methods
is extremely limited. Astronomical observations of heavenly bodies are
limited to a very great degree by the influence of the earth's atmos-
phere. It is knoim that due to the fact that the optical heterogeneity
of the earth's atmosphere distorts the pictures, it is not possible to
utilize optical instruments to the fullest extent. Enlargements of less
than 500 times, and up to 1,000 -- in extiemely rare cases -- are
usually used both In powerful instruments as well as in the weaker
instruments. At the very same time, the optics of the instruments make
it possible to enlarge it many times larger (for the large instruments
- tens of times).

The influence of the earth's atmosphere also limits the possibility
of spectroscopic and other research methods in astronomy.

The construction of a heavy, well-controlled artificial earth
satellite, equipped with a strong telesuope with automatic remote homing,
could open the curtain which for centuries has concealed the cosmos
from. the eyes of man.

One must not overlook the fact that these very same curtains remain
on other planets in the atmosphere. In the first place, this concerns
Venus and the giant planet. Only the space rocket surveyors, which
have penetrated the mass of such an atmosphere, will be able to communi-
cate to us the details of the construction of these planets. The
transparent atmosphere of Mars makes it possible to study immeasurably
better its surface by using a telescope, installed on the artificial
earth satellites, Mars, or on interplanetary rocket-surveyors.

The construction of an observatory outside the earth will result
In a tremendous jump in the development of astronomy. There is no doubt
of the expediency of constructing a constant astronomical observatory
in a heavily controlled earth satellite. However,it is necessary to
provide for high-grade transmittal of images on film from the observatory
to the earth. Every distortion during transiission, for example a
television transmission, can essentially lower the advantages of an
outer-space observatory or even bring its importance to nil. Regular
delivery of cassetes with photo materials is very desirable. In the
case of television transmittal, it is necessary to ensure the number of
lines in a frame, which measures at the most several thousand, which
would be quite technically possible if the photographs were transmitted
by television. Moreover, the necessary length of the transmission of
each picture is quite long.
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In connection with the-development of tocket t.echnollogy, science,
at the present tife, has closely approached the probjei of direct study
of the heavenly lbodiedg

Such' development of r6cket technology has made"'nt onXy "stronoiy
bLt astropliysice an.-epetimntal science. It is just, tbO circumstance
which is the most imprtarrt result of the recent achivement in the
field of -esearch into 'spdce and other heavenly bodies, aid thi.s was
the chief aim for "thg further development of rocket methods of'research.

But one shoubId nvt, think, therefore, that the flight of 'ma;j, f nto
cosmic space is a iirique or the prim'ary task. This flight,, wh{oh will
undoubtedly take placg after research into cosmi" space using automatic
rockets is sufficidnt for ensuring safety, will by itself become .a
definite stage in the study of the cosmos, tied up with the solving of
problems which cannot be done using automatic e~quipment..

Industrial use of' the material resources of other" heavenly bodies
and the Hinterplanetary tourismtt at the present time can hard3.y be
viewed as realistic" -6r veih, at the most, economically feasibie, which
would force us to apprbach'this problem from anothe.r pQint of view.
One can suppose also that even after the flight of han has .ean
accomplished, the rol e of automatic rockets in the investibation of the
cosmos and of other heavenly bodies will remain, as before, a very
large and important"XVent. In conformance with the whole tendency to
increase the role 6f automatizatlon in production% in scientific processes,
auto-,natic rodk~t'g will be perpetual aids to man in the investigation
of the universe, in effecting various stages of this research.

For ex.aple, when the flight from the earth to the moon With a
good landing and return to the earth is accomplished, it i3 feasible
to make the launching of the rockets from earth and their entrance into
the trajectory of the flight to the moon completely automatic, but. also,
the flight, including a soft landing on the lunar surface which would
deiiand special accuracy in order to avoid damage. But this refers not

nJuy to rockets without a crew when no other solution exists.. At the
modern level of the development of electronics and rocket technology,
there is no necessity for man to trust. his execution of the responsible
and complex maneuver of a good landing on heavenly bodies, Moreover,
an automatic guidance system, which utilized a radio altimeter, a
computer, and other instrvments, would make landing incomparably safer,
better, and with lesz expendi2ture of fuel. Along this same principle,
it is expedient to make the launching from the moon completely automatic
and the landing on earth when the rocket retunis, depending upon the
content of the efficient load of the rocitet.
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The high speeds and accelerations of the flight, n hich delind suit
acceptance of the best solution, the complexity of the circu-stances,
the inadmissibility of error, and the imperfection of the possibilities
of a hunan pilot exclude manual guidance of the rocket. The flight to
the noon and return to earth will probably be executed autoimatically
according to a program earlier computed on earth and would be automatically
corrected in the process of flight. 'Uithout exception this correction
will be determined in a ground computer center having radio cort-unication
with the rocket and tracking its flight. One should keep in mind that
the landing systew of the rocket on the moon must act autonomously fromn
the instrumrients on board inasiuch as the distance of the moon from the
earth requires 2.6 seconds just to transmit radio signals the monent
an answer to a question is sent. in order to ensure a successful
landing, high-speed guidance systems ,must be -.,easured to hundreds of
parts of seconds.

It is possible that even the area which is suitable for landing
the rocket can be selected by the use of automatic equipment, installed
on board the rocket and guided by a braking rocket engine as it
approaches the lunar surface.

Just what practical significnce can space rockets have in
investigation and how can they be effected? This question bothers
the majority of people at the present time. Of course, it is difficult
now to grasp all the possible prospects which could develop before
science after this material which has already heen obtained has been
processed and studied, as well as that material which can be received
in subsequent enperiiments -- the iajority here can reach cuite an
unexpected amount. The value of space investigation can be repre-
sented in the following way.

To begin with, detailed and thorough investioation of other
heavenly bodies in conjunction with space and geophysical research
will give e'xperimental data for checking cosnogenic concepts which exist
at the present time, make it possible to obtain reliable material for
judging the origin and evolution of all the bodies of the solar system.
There is no doubt that this will be exceedingly Important for the most
effective utilization of the natural resources of our planet, and for
knowledge of the elemental forces of nature. Thus, as we see, a
'!reverse communication" can easily take place during cosmic research,
and "heavenly" interest in science can completely serve the "earthlyll
needs of man.

It is quite evident that from this point of view the study of
the moon is of excentional interest. There is reason to suppose that
the moon has its origin in common with the earth, and that it separated
from the earth in the beginning stage of its evolution. From the
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astronomical point of view, the earth and moon can be examined as a
dual planet inasmuch as the relationship of their size is closer than
for other planets and their satellites. It has been assumed that
evidence of the break of the moon from the earth is the ratio of its
average specific gravities; that of the moon is much less than tiat
of the earth. In order to judge this better, it is necessary to know
the structure of the moon and the processes which take place in its
interior, which can be done both by thz direct study of the lunar
interior, as well as by indirect methods. One of these indirect
methods is the study of the lunar atmosphere, which was detected as
a result of observations of the stars, which emit radio waves along
with a visible light. (At the moment that the rocket approaches the
edge of the lunar disc, the pictures of the stars, obtsined throuch
radio telescopes and optical instrurients, break apart. This can takr
place only where there is an ionized atmosphere around the mcon.)
The result obtained from the second space rocket, which detected ar
accumulation of ionized particles around the moon, confirms the deduction
that atnosphere exists cn the moon. The atmosphere of the moon is
extremely rarcfied even compared with the upper layers of the earth'.s
atmosphere.

"Then the moon is small, the existence of such an atmosphere can
be explained only by the weight, the high specific gravity of the
components of its gases (for example, those uhich have tha czses
radon and xenon), as well as the constant entrance of gases fro7
the interior of the noon and by their separation merits as a result
of sone one or another process.

In any case, knowledge of thz composition of the atmosphere of
the moon is very important both fron the point of vitw of a study,
and frc, the po:int of view of cbtr'ninc material learnin2 about its
evolution. One should note that the composition of the moon7 s atmosphere
will be altered by products of earth origin just like the influence of
the earthis micro-organisms as a result of rockets landing on th. .0ocn.
The analQgy is not c.-pletz inasmuch as contaninaticn of the atmosphcre,
of 'he ricnn by gases of earth origin is teiporary, since they are very
volatile due to the fact that the force of the moon's pull is very small.

The landing of the second Soviet space rocket on the qocn d'd not
cause any noticeable alteration in the comTposition of the lturar atmos-
phcre. yven if, as a result of the blow, part of the material of the
rocket and lunar rock evaporated at the place of impact, then the
products of this evaporation, under nornal lunar conditions, will be
extremely fine particles of a hard substance.
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The method for studying the moon, which excludes the possibility
of int'oducing earth gases into its atmosphere, is the study using
artificial satellites. The insignificant density of the lunar at"- -
phere makes it possible to placa the orbits of these satellites aS
close as one wishes to the surface of the moon, and the time of their
existence can be very long. The scientific program of the experiments
placed in these satellites can include both a detailed study of the
surface of the moon and its physical p~opertles, using various optical
a-nd radio physic methods, as well as the study of the surrounding area
of the mooa and of its atmosphere. Therefore, in order to systemaLically
observe and study the moon and its surrounding cosmic space, it is
expedient t,) build moon satellites, e-'uipned with an autcmatic scientific,
television, and radio telemetering station,

The investigation of the physical properties of the moon and its
surroindina area using artificial satellites, besides those ';orchuhili
qualities mentioned above, has ceicain essential defictso The firs;
of these ccnsists in the fact that the sLudy of the surface of the :.noon
--i its interior w`ll be, Fii. the same, indirect, an'- not frzyý frm tone
vario0s assunptiuns and prenises. The second lies in the fzct t-at
usini the satellites it is difficult to receive continuous ncurements
in tine (or, as they say in geophysics, ti.2e vari;ticns) of sc:e one or
anther paraueter at a d zfinite point of the lunar iurfacc. One mr./or
t-.e other will be elininated, in case the automatic scientific statirrns
ar• delivered to the moon without impact. Conducting inv,.estigationr of
such a t'oTe will be most effective if along with decisions conce-ning
the Irobleris of delivering scientific equipment to the moon, th-
problem of its return to the earth is also solved, It : cifficiiUl to
foresee the entire scientific program, of invest;gm"ions of this type.
Cne can suppose that a percussionless laun-ning at various areas of
the ýceon of a lonc term or continucusl, operating autonmatic stations
wirh scientific-research, television, and radio tclemeteripc arparatus
will make it possible to determine the heat cyclos, levels, and colposi-
tions of various radiations which exist on the surfau, and in the >founr,
to deterýine the co-uposition and structure of the lunar rock, aud to
carr-y out a nu'mber of other investigations in a bread proqrar:.

This the study of the micro-relief of the lunar surface also stai.ds
heforc us. "e Lust not elim'nate the possibility that tho surface of
the moon, even in the areas of the calmest relief, which are namcd
">neas 4 "says," "lakes,!l and "marshes," is speckled with fissures,
hollows, and covered with protr-Ierances, both large in width and
expanse, as well as fine particles, which present a danger when the
rocket with the automatic station lands. There are also assurmrtions
that the lunar surface is covered with a deep layer of ver-y fine dust
in which the rockets will submerge.
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In order to ensure that the automatic scientific stations land
softly, the soft landing with a shock-absorbing chassis with ýn
operating break engine must bv unconditionally worked out.

KnowleUge zf tLhe composition and mechanical properties of the
lunar soil, selection of areas suitable for a safe vertical landing
of the rockets, and kn'uledge of the micro-relief of these areas mnkes
it possible to construct correctly shock-absorbirn lancing g=ar. These
same landing gears can serve for a vertical launching cf the automnt:c
ro.,;t back to ear'h along with delivery of samples of lunar rcik to the
earths surface. tuch flights of the rocket prospectors, with the
purpose of worrking out a soft landing ana return iaunchin-, must
prccede an expedition of the moon.

The insignif" ant densIty of the lunar atmosphere does not make
it poc'sible to use it for slowing down rotkets; therefore, the only

method f,, effec'ing a soft landing is to use the rocket engines for
this purpose. This can inconditionally lead tc a temporary con-
tamination of the '.,,na_ atmosp~here with conbusticn products, fehich
must be taken into consideration during the planning of the exioriment,
It is also necessary to keep in mind that when the automatic s-ie-tif ic
stat ion makes a soft landing the surface of the ilcon at the polnt of
landln,, will be destrcyed ar.d sp-ayeu with incandescent gases, ex-elled
from the nozzle of the jzt (-ngine which is used for brakirpg v.hnn tile
rcckiet co-ies ,1own~ As a consequtence of this, the analysis of the
composition and strusture of the lunar snil and micro-reli1f, directly
on the landing spot, will not give true information about its ground
covering. Therefore, after landing, ths autoiatic scientific station
must be remoNed from the shell of Lhe rockct and ttken to a distance no
less than several tens of meters fron the landing spot in case the
l1n=r surface is covered with hard rock, ann nn less tn~n hundreds of
meceis if it is covered with a layer of dust. Then th? emcitimnent of
the station can study the primei'al -verina of the moon both from the
surface, as well as deep samples.

It 's now ver, difficult to present the entire i;omplexity cf the
tech.nical realizat'on of such e-qperimcnts, which are under coniitions
wnich are quite t'nhnn to us. Thus, for e--v.ple, tbe self propciled
automatic scientific station delivered tc "he lunar surface evo%,cntly
must be eq'iipped wit.h electronic apparatus, which will make it possible
to adjust autonomously in the nip'ro-relief, to avoid falling into the
fissires and hollows, and to by-pass sharply elevated obstacles. In
tine, auto.matic scientific stations ran be created which will circulate
throuchout the lunar surface which is available to them, studying all
the angles of the noon and transmitti,.g tc the earth not only televised
pictures, but also the results of a detailed examination of the nature
of our ratural satellitcL. Electric power, necessary for feeding the
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systems on board, the scientific apparatus, radio transnitters, 2nd
electric motors, which serve to motivate th? autciuatic station,
evidently can be -nsured by using solar semi-conductor batteries along
with buffer electro-chenical batteries, which work when the station is
temuporarily in the shade.

Investigating the nLoon must bring to life a number of new fields
of knowledge.

:i-iilarly, such sciences as selenology, selenophysics, and seleno-
chemlstr, ojil develop, apparently, just like the sciences we all know,
such as geography, geology, geophysics, and geochemistry.

The problem- of returning the equipment to the earth can be solved
by var'ous methods, but they are all tiel up with preserving resertlcs
of fucl necessary for returning the rocket to earth under severe lunar
conditions lasting for a more or less long tine. This task will be
far from s iýaple i:ia3i,-:uh as sharp "daily var:iations in tzmperature of the
surface of tre 7con wiithln a TOirange are characteristic for the
moon: frcG. +1320 in the day ,.mP, %.hen the sun 5s in its 7cnith, to
-16OO at night. The temperature ý,f the locale changes during The lunar
days (29.53 earth days) within these ranges depending upon the height
of the sun and the time of night.

In order to preserve fuel on the moon, areas are desirable that
are less hot and ýQhich have a less change in temperature. Such regions
are in the places where the solar rays light up the lunar surface at a
small angle. Depending upon the slant of the solar rays, one can find
a surface with an acceptable temperature, for examsple, in the narrow
regions along the line of the terninator, even in the polar regions.
However, the use of the terminator area presents great difficulties due
to the move.enL of the terminator along the surface with a speed due

to the rotation of the moon (from 0 at the poles to 15.4 km/chas
[kilometers per hour] at the equator).

Due to the Insignificance of the slant of the lunar equator to the
ecliptic plane, the region with a relatively constant temperature of the
surface, close to -500, which enters the position of the sun at the very
horizon, is very small and located directly at the poles of the moon.
In the course of the lunar day, the temperature of the surface does not
rise above 500 in the pclar regions with a latitude of more than 700.
The temperatures cited are averaged, taking into account cross section
of the relief.

It is very likely that the polar regions of the moon will, there-
fore, be the most suitable for landing and reverse launching of rockets
and also for preserving fuel carriers..
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Placing the fuel containers at a shallow depth in the lunar
ground makes it possible, eviidntly, to regulate the contents thermo-
statically when the temperature is low. Due to the exceptionally heat
conductivity of the outside layer of the lunar ground, the temper'ature
at a depth of less than a meter is'eqal to approximately -1100 and it
is assumed to be constant during the lunar days. We must not overlook
the possibility of detecting waxm zones in the lunar ground located
near volcanoes which are still active and 'Lave not congealed.

The climatic conditions Impose definite limitations on the
selection of a fuel, which must be preserved for a more or less long
tine on the lunar surfacz. Evidently, when additional protective
measures have been carried out and a certain loss in oxidizers from
evaporation is permissible, the utilization of low-burning components
of fuel, for example, liquid oxygen or liquid fluorine, are either
excluded or require only a short stay of the rocket with those oxidizers
that are only in an unlighted part of the lunar surface. High-burning
components of fuel will have a definite operational advantage when used
under lunar climatic conditions.

The technical possibilities and, even more important, the inadequacy
of our knowledge of the moon, force us to think that the problem of
sending an expedition to the moon is not of primary importance at this
particular moment. However, there is no doubt that sooner or later
rockets with crews will be sent to the moon. The realization of this
stage of research will have, great advantages in the sense of obtaining
scientific results, but at the same time will complicate, to a great
extent, both the realization of the flight itself as well as the work
on the moon because of the necessity of ensuring the safety of the crew.

Recently, In literature, there have frequently been deliberations
concerning the expediency of usinj the moon as an intermediary station
in interplanetary flight, but this eXpediency is only illusory.

Organizing an interplanetary station on the moon for servicing
flights into space is technically unfeasible, inasmuch as an expenditure
of a considerable anount of power is necessary for landing on the moon
or taking off from it. Using jet engines, it Is necessary to reduce
the speed with which the rocket comes in contact with the moon to about
3.3 km/sek (kilometers per second] or approximately twice less, depending
upon the length of the flight and the trajectory selected for landing
on the moon, and during the take off from the moon to gather the first
cosmic speed which is equal to 2.4 km/stk.

The pull of the moon is six times less than that of the earth and
a take off from the moon, of course, will demand less expenditure of
power than a take off from the earth. However, even these expenditures
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can be completely avoided if an interplanetary station were built in
an artificial earth satellite. Moreover, the conditions for the
existence of people on the moon can scarcely be more favorable than
in artificial earth satellites. On the moon, it is also necessary to
protect oneself from vacuum, solar and cosmic radiation, from meteors
and micrometeors. Protection from the high surface of the lunar
surface by day and the low temperature by night will become even more
complicated when using the polar regions. It is true that on the moon
one can build hermetically-sealed housing under the lunar surface,
but this would require power for heating and lighting.

In the artificial earth satellite, the prcblem of protection can
be solved by using materials delivered from the earth. Ho-.xever, when
the artificial satellite is placed at a correctly selected distance,
and on a properly adjusted orbit in reference to the earth, an
accepitable amount of material can be required to ensure protection of
the crew.

The realization of rocket flights to heavenly bodies, in the first
place around the moon and then to the moon, particularly with crews on
board, meets with a number of limitations. First of all, the seicction
of the time of launching and the flight trajectory is tied up not only
with the relative position of the earth and the nioon when they revolve
around their axes and arounu the sun, but with the necessity of ensuring
control of a flight around the moon or landing on the moon from those
points of the eartht s sphere where observation stations are located.

Furthermore, until sufficient experience has been accumulated, it
is impossible to disregard the meteor danger. The probability of a
space ship bumping into a large meteor, a type of meteorite, is
negligibly small. The very fine metecr dust is not dangerous for,
noreover, interplanetary space is continuously cleaned by solar
pressure. But meteors with an average size can present a dang-r.
>icrometeors are studied using high rockets and, in particular, earth
satellites and space rockets for determining their possible abrasive
action on optical systems, solar batteries and construction materials.
Cockpits can be protected from sporad-bc meteors by a sufficiently
stable covering or by a screen; however, it is best not to launch
rockets during the days when the earth cuts across the orbits of the
powerful meteor streams or comets. One should also avoid the trajectory
of a rocket flight which cross cuts the orbits of these heavenly bodies.

The degree of danger of meteor streams varies depending upon the
size of the particles which form them, their nature, on whether they
are iron, stone, or intermediate formations, and also on their speed
relative to that of the rocket and on the density of the stream.
Several hundreds of meteor streams, moving around the sun along
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elliptical orbits with a rotation period of from one year to 125 years
and more, are known. Also known are the dates of their maximumas which
enter the cross section of the earths orbit and these streams, and
those days in which it would be more dangerous for the space ship to
be on the surface of the earth, under protection of the atmosphere from
the most intensive meteor streams. The passage of the earth through a
nucleus of meteor streams and comets does not take place each year and
continues for a different length of time, inas~much as the diameter of
a cross section of the meteor stream sometimes is several millions of
kilometers, and their orbit plane is usually located at a small angle.

Besides the meteor streams which have been studied, there are
others still unknoin, orbits which do not cross cut the orbit of the
earth. Rocket-prospectors of interplanetary c;ýdce must fill in the
gaps in our knowledge,

It is 'inown that the bodes whizh make up the solar system,
including the majority of meteor streams, move in orbits situated
prir.arily7 in the ecliptic planes. The flight of space rockets outside
this plane wC'.Id decrease the probability of meeting meteors, micro-
meteors and other fragments of heavenly bodies. However, flight in
such relatively clean areas is energetically less feasible.

Recording the collisions of meteor particles with the third Soviet
artificial earth satellite has indicated that the impact of particl7s
with masses approximately from one-eighth billion to two hundred millilon
parts of a gvam, uhich have an energy of about tens of thousands up to
hundreds of thousands ergs, were fixed when the equipwent was in
operation. loreover, it was established that thz particles with a
mass of about one billionth part of a gram can meet the surface of the
rocket once every several hours. Howcver, on 15 1 1ay 1958, ths number
of collisions was considerably more thaan in any other day: cn this
date from four to eleven blows per square meter psr second were registered;
on 16 and 17 May, the number of blows was decreased four thousand tines,
then fifty thousand times and, finally, six hundred thousand times.

A consoling factor is the lengtly stay of the third Soviet artificial
earth sateillte ;n orbit, making nine thousand revolutions around our
plinet. The path pjar.sed by it for one half year constituted about one-
third billion kilometers at the edge of the earthts atmosphere. More-
over, the hermetic qualities of the carrier with the instruments wore
preserved as well as the efficiency of the system for regulating the
thermocycle on board and the solar batteries, and finally the efficiency
of the ";Uayak" radio transmitter. The value of the observations
increases in connection with the considerable size of this satellite
(see Table 3). It is evident that no other proof is needed that the
acceptance of definite steps will make it possible to make even a space
ship livable.
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When the time of take off and the flight are selected) it is
necessary to take into consideration the situation of solar activity.
When the solar activity is high, power thermonuclear processes on the
sun are accompanied by gigantic explosions and ejections of coagulums
of ionized matter into interplanetary space, as well as by irradiations
of high intensity which are dangerous for the passengers on a space
ship. The maximums of solar activity are observed, on an average,
ev.Iy ieven years (to be more exact from 7-1/2 to i6 years) and aie
characterized by an increase in spot formations on the sun, by a rise
of powerful protuberances, flares, floccules, intensive radio emissions
in waves of centimeter and meteor ranges, magnetic storms, destruction
of radio coniunication, and by disturbances In the ionosphere. It
was said earlier that storms on the sun are not possible. However,
during the period of sharp maximums of solar activity and during the
sharply expressed activity, fixed on the sun, rockets ::ith crews should
not be sent into space.

Investigations using artificial earth satellites and space rockets
have detected radiation belts surrounding our planet. In the zone of
these belts, the intensity of radiation is many times more than the
nonrial level of space radiation and is dangerous for living organisms.
The origin and structure of the radiation belts is still under investi-
gation, but it is already clear that it is necessary to develop means
which will lessen the dose of exposure received by the crew during
flights in this zone. The lower border of the internal belt of radiation,
which is closest to the earth, is situated at a height of 500 km in the
western hemisphere and 1,500 km in the eastern hemisphere (the asymnetry
is caused by a deviation of the magnetic dipole relative to the center
of the earth). The upper border of the outer radiation belt is situated
at a distance of ten earth radiuses from the center of our planet.

The situation of orbits of inhabitable satellites in this zone is
intolerable. iNany types of inhabitable satellites can be placed within
ranges of height up to 500-1,500 km. The inhabitable satellites which
are further away must be at a height no less than approximately
50,000 km. For a satellite which moves around the earth in a circular
orbit at a height of 500 ki, the speed is 7.62 kIn/sek, and the period
of revolution - 1 hour 3h.5 minutes. At a height of 50,000 km, the
orbital speed of the satellite is 2.66 km/sek, the period of revolution
- 37 hours. The so-called stationary artificial satellite, with a
period of revolution around the earth equal to 2h hours, Is situated
at a distance h2,190 kin from the center of the planet; that is, in the
zone of increased exposure.

This very same problem arises as the space rocket approaches the
other planets of the solar system which have radiation belts. We know
now that direct measuring has indicated an absence of a noticeable
magnetic field and the radiation belts tied up with it around the moon.
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In order to carry out the first fliChts of a rocket with a crew
into space, a whole series of various types of problems must be solved.
In the beginning stage of this degree to which space has been con-
quered, man will be in that very s,,me position as the first dis-
coverers of the unnowmn seas and oceans were in the early stages
of the development of mankind. Storms, underwater reefs, shallow
uamers, 1inow-n cui:e.A.s, and othe;: dlffiulIbs of that time are
unintentionally compared with the dzi.-gers of the nascent astro-
navigation -- solar storms, meteor streams, radiation belts, space
radiatioh, weightlessness.

We will see that after a little time has passed, all these
dangers will also be overcome in the victorious march of manlkind on the
path of progress, Ue are happy that the Soviet country, thanks to its
ideals, to social structure, to the development of science and technology,
were in the vanguard of humanity.

The triumph of Soviet science and technology fills the hearts of
the Soviet people with true pride and, we must think, the hearts of
all people who are treading thz paths of achievement of manis reasnn,
creating this new epic in history.

5697 END
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